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We report the case of a 17-year-old male on long-term steroid
therapy for minimal lesion glomerulopathy who, after an
upper respiratory infection, presented with Haemophilus
influenzae type b meningitis. Twenty-four hours later he
developed depression of consciousness which progressed to
coma and left hemiparesis. Brain magnetic resonance
imaging (MRI) revealed multiple lesions (hyperintense on T2
and slightly hypointense on T1) involving mainly white
matter suggestive of inflammation. MRI features were
compatible with acute disseminated encephalomyelitis
(ADEM), although a differential diagnosis included cerebritis
or vasculitis, secondary to bacterial meningitis. The patient
was treated with high-dose steroids which resulted in a
gradual improvement followed by complete clinical recovery.
We propose a diagnosis of ADEM was the best diagnosis
because of the radiological features and response to steroids.
The occurrence of ADEM associated with acute meningitis,
however rare, represents an important diagnostic challenge
for the clinician. 
Neurological complications of bacterial meningitis presenting
with brain lesions include venous sinus thrombosis, arterial
stroke, subdural empyema, vasculitis, abscesses, and acute
disseminated encephalomyelitis (ADEM).1 We report a case
illustrating the difficulty in establishing a differential diagnosis
between ADEM and cerebritis or vasculitis on the basis of the
current, nonspecific neuroradiological criteria of ADEM. The
association of ADEM with meningitis is rare; however, a high
level of awareness is needed to reach a timely diagnosis and
initiate appropriate treatment.
Case report
A 17-year-old male was admitted to the Emergency Depart -
ment of the São Marcos Hospital, Braga, Portugal with a dull
occipital progressive headache of rapid onset that began 6
hours earlier. This clinical picture occurred in the setting of an
upper respiratory infection which had lasted for 1 week, and
had been treated with acetaminophen. His medical history was
remarkable for minimal lesion glomerulopathy, at that time in
remission with prednisolone (10mg administered daily). The
patient had been vaccinated against Haemophilus influenzae
type b (Hib) at 2, 4, 6, and 18 months, in accordance with the
national immunization programme. On examination in the
emergency department he was found to have neck rigidity and
hyperthermia (38.5˚C). Blood tests showed leukocytosis
(17.6×109/L), neutrophilia (0.85), and increased reactive C
protein (75.52mg/L). Chest X-ray and brain computed tomo -
graphy (CT) were normal. Cerebrospinal fluid (CSF) revealed
1120 cells/μL (78% neutrophils, 15% monocytes, 7% lymph -
ocytes), 1.44g/L proteins, and 41mmol/L glucose; Hib was
disclosed with a latex particle agglutination antigen test, but no
bacteria were detected with Gram’s stain.
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We were, therefore, facing acute bacterial meningitis, proba-
bly caused by Hib, in an immunocompromised young male.
Antibiotic therapy against Hib was initiated with cefotaxime (2g
IV 4-hourly for 14d).
At 24 hours clinical worsening occurred with depression
of consciousness and bilateral pyramidal syndrome which
progressed further the following day to coma and left hemi-
paresis. Brain CT at that time showed multiple non-contrast-
enhancing hypodensities, located on both hemispheres,
involving white matter and right internal capsule.
In the light of acute bacterial meningitis complicated by
multiple brain lesions, we considered the following differen-
tial diagnoses: cerebritis, multiple arterial or venous strokes
in the context of vasculitis, and ADEM. Therefore, methyl-
prednisolone (1g IV/d) was initiated and the antibiotic spec-
trum was widened by adding to the cefotaxime a high dose of
ampicillin (2g IV 4-hourly for 21d) and gentamicin (100mg
IV 8-hourly for 12d), with the aim of enhancing the coverage of
Gram-negative bacteria. Within 24 hours the patient regained
consciousness and exhibited left hemiparesis with no lan-
guage impairment. After 48 hours he was apyretic and from
then on underwent a gradual clinical improvement in neuro-
logical deficits.
The remaining infection (blood and CSF cultures, poly-
merase chain reaction–human immunodeficiency virus),
biochemistry (glucose, aspartate aminotransferase, alanine
amino transferase, creatinine, urea, 3,3′,5-tri-iodothyronine
and thyroxine levels) and immunology (immunoglobulin
[Ig] G, IgM, complement [C3, C4, and CH50], antinuclear
antibodies, anticardiolipin antibodies, antineutrophil cyto-
plasmic antibodies, and double-stranded DNA) studies were
negative. A CSF examination repeated on day 4 showed signs
of recovery, with 114 cells/μL (60% neutrophils, 30% lym-
phocytes), 1.03g/L protein, 59mmol/L glucose, and negative
culture tests. Brain MRI performed on day 6 revealed multi-
ple T2 hyperintense and T1 slight hypointense lesions with
little mass effect and involving the subcortical white matter,
basal ganglia, and internal capsule bilaterally (Fig. 1). No dis-
ruption of the blood–brain barrier, restriction of diffusion, or
abnormality in the major arterial vessels were present. These
imaging findings were compatible with areas of inflamma-
tion. Afterwards, the patient showed a clinical recovery asso-
ciated with improvement of laboratory indices with no
further recurrences for a period of more than 1 year. On day
16 he was asymptomatic with a normal neurological exami-
nation; CSF showed 14 cells/μL (95% lymphocytes) and
hypoglycorrachia (28mmol/L; 34% glycemia) with normal
proteinorrachia (0.43g/L). MRI performed on day 18 showed
a volume decrease of the lesions (Fig. 1 c,d) and by month 7
no new lesion was found.
Discussion
In the context of acute bacterial meningitis supported by
clinical and laboratory data, the detection of Hib in CSF was
based on a latex-particle agglutination antigen test because
Gram’s staining and a bacterial study were negative. This
method has proved to be highly sensitive (95.7%) and specif-
ic (100%) for the diagnosis of Hib meningitis,2 even in blood-
stained CSF specimens.3 On the basis of this knowledge, we
provided antibiotic therapy directed against Hib, which is
supported by other studies.4
Hib meningitis is a rare finding in adults, accounting for
1.8% of meningitis cases.5 In our patient, Hib meningitis
might well have resulted from the occurrence of a respiratory
infection in an immunosuppressed patient related to pro-
longed steroid therapy. Predisposing factors have been
found in 74% of adults with Hib meningitis6 and include
pneumonia, otitis, diabetes, and alcoholism.7 In addition,
prolonged steroid therapy provides a low risk of infections in
general and not specifically meningitis or cerebritis.8 How -
ever, it increases susceptibility to infections due to encapsu-
lated bacteria, such as Hib.9
In the reported patient, meningitis had a surprising deterio-
rating course, despite continuing therapy: within 48 hours the
patient had become comatose with multiple brain lesions on
brain CT. The differential diagnosis included cerebritis, vasculi-
tis, and ADEM. MRI was consistent with ADEM, because it
showed multiple large, asymmetric, mainly white matter T2
and fluid-attenuated inversion recovery (FLAIR) hyperintense
lesions.10 No MRI criterion has yet been identified that is specif-
ic to ADEM,11 and T2 and FLAIR hyperintense lesions may also
be seen in cerebritis.12 Vasculitis was less likely to be involved
because MRI did not show restricted diffusion and the
angioMRI was normal; it would also be unlikely for vasculitic
lesions to resolve completely after only a single course of
steroids. The brain lesions were probably of an inflammatory
nature because they were T2 hyperintense and T1 hypointense
and resolved with little scarring.10 Solely on the basis of MRI, it
is not possible to distinguish ADEM with allergic inflammatory
perivenous encephalitis from cerebritis with inflammatory
lesions related to bacterial meningitis. This raises the issue of
the specificity of the actual diagnosis of ADEM based on clini-
cal–imagiological grounds. The diagnosis of ADEM has evolved
significantly, mainly as a result of MRI. One proposed radiolog-
ical classification of ADEM includes four patterns of cerebral
involvement: (1) ADEM with small lesions (less than 5mm); (2)
ADEM with large, confluent lesions; (3) ADEM with additional
symmetric bithalamic involvement; and (4) acute haemorrhag-
ic encephalomyelitis.13 This heterogenity in neuroradiological
criteria of ADEM has led to increasing recognition but has also
led to a significant blurring of the definition of the disease.
Studies reported in the literature consider different definitions
of ADEM11 and it is possible that not all these syndromes corre-
spond to pathological ADEM.
In our patient, although histopathological studies were not
performed, we considered ADEM as the most probable diag-
nosis on the basis of clinical and neuroimaging results. ADEM
should be considered whenever there is a close temporal rela-
tion between an infection and the subacute, polysymptomatic
onset of neurological deficits attributable to the central ner-
vous system.10 The suspicion of ADEM was driven by the
depression of consciousness, the speed of onset of neurologi-
cal deficits, and the distribution of the lesions predominantly
located in the white matter. Accordingly, others have suggest-
ed that worsening encephalopathy and persistent fever in
meningitis may indicate para-infectious ADEM.14 It is crucial to
perform a timely diagnosis because early use of high-dose
steroids has been shown to improve the prognosis of ADEM.15
The main differential diagnosis was cerebritis. However we
felt that cerebritis was less likely because the MRI did not show
the typical distribution of the lesions. Cerebritis resulting from
direct extension of meningeal infection, as might have been
the case in our patient, should not show deep brain lesions.12
Even in the setting of haematogeneous spread, the lesions
should be located at the grey–white matter junction.12 More -
over, the lesions lacked mass effect and showed no restricted
diffusion. The diagnosis of probable ADEM was corroborated
by the dramatic and rapid clinical improvement associated
with the laboratory and imagiological recovery seen after the
initiation of methylprednisolone, with no further recurrences. 
Although less frequently than viruses, some bacterial agents
have been found to be related to ADEM. These include
Borrelia burgdorferi,16 Chlamydia pneumoniae,17 Legionella
pneumophila,18 Mycoplasma pneumoniae,19 Rickettsia rick-
ettsi,20 Streptococcus,21 and Pasteurella multocida.14 How -
ever, to our knowledge only two other case reports have
described ADEM due to bacterial meningitis, and none was
associated with Hib.14,19
Here we have shown, for the first time, to our knowledge,
that ADEM can occur in association with acute Hib meningitis.
In the setting of an acute bacterial meningitis, complicated
with depression of consciousness and focal neurological
deficits, the hypothesis of ADEM must be considered and
should prompt further neurological investigation. Timely diag-
nosis and early treatment with high-dose corticoids may
improve the prognosis of ADEM.
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bilateral asymmetric confluent
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matter. (c, d) MRIs performed
on day 18. FLAIR shows a
decrease in lesion load.
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ADEM Acute disseminated encephalomyelitis
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